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1. A DNA construct capable of altering the 
expression of a gene encoding thrombopoiet in when inserted 
by homologous recombination into chromosomal DNA of a cell, 
said construct comprising: 

(a) a targeting sequence comprising DNA which 
hybridizes to genomic DNA within or upstream of the 
thrombopoiet in gene, 

(b) a regulatory sequence; 

(c) an exon; ant 

(d) an unpaired\splice-donor site 



2 . The DNA construct of claim 1 wherein the 
regulatory sequence comprises a promoter, 



1.5 



3 . The DNA construct of Claim 2 further comprising a 
selectable marker gene. 



4 . The DNA constn 
an amplifiable marker gei 



of Claim 2 further comprising 



20 



5. The DNA construct \of Claim 1 further comprising a 
second targeting sequence comprising DNA which hybridizes 
to genomic DNA within or upfetream of the thrombopoiet in 
gene . 



25 



6. The DNA construct of Claim 1 wherein the 
targeting sequence is selected from the group consisting of 
SEQ ID NO: 3, SEQ ID NO: 4 or \f ragments thereof or a 
sequence which hybridizes to alsequence selected from the 
group consisting of SEQ ID NO: \3 , SEQ ID NO: 4 or fragments 
thereof . 
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7 The DNA construct of Claim 6 wherein the 
targeting sequence is\ a fragment of SEQ ID NO: 3 and is at 
least about 20 base pkirs. 

8 The DNA construct of Claim 6 wherein the 
targeting sequence isW fragment of SEQ ID NO: 4 and is at 
least about 2 0 base pairs. 

9 The DNA construct of Claim 8 wherein the 
targeting sequence is It least about 20 base pairs and is a 
sequence between about Nucleotides -1815 to -145, 14 to 
245, or 374 to 570 of Figure 5 (SEQ ID NO: 4) . 

10. An isolated dAa molecule of at least about 2 0 
base pairs selected froti the group consisting of SEQ ID NO: 
3, a fragment thereof, alnd a sequence which hybridizes to 
SEQ ID NO: 3 

11 An isolated DNAUtfoSLecule of at least about 20 
base pairs which is seLeAed from the group consisting of a 
sequence between aboutKUleJtides -1815 to -145, 14 to 
245 or 374 to 570 of Figure % (SEQ ID NO: 4), and a 
sequence which hybridizes to a sequence between about 
nucleotides -1815 to -145, \l4 to 245, or 374 to 570 of 
Figure 5 (SEQ ID NO : 4) 

12. A method of producing a homologously recombinant 
cell wherein the expression \of the thrombopoiet in gene is 
altered, comprising the stepk of: 

(a) transfecting a cell containing the thrombopoietin 
gene with the DNA construct <k one of Claims 1-9; and 

• • «-v^ hvalqfprt-pd cell under conditions 

(b) maintaining the traftsteccea cexj. 

appropriate for homologous recombination . 
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13. A homologous ly \recombinant cell produced by the 
method of Claim 12. 

14. A homologously recombinant cell which expresses 
thrombopoietin comprising Wn exogenous regulatory region, 
an exogenous exon, and an Exogenous unpaired splice-donor 
site operatively linked tolan endogenous splice acceptor 
site of the thrombopoietin Igene . 

15. The homologously Recombinant cell of Claim 14 
wherein the exogenous regulktory region, the exogenous 
exon, and the exogenous unplired splice-donor site are 
operatively linked to the endogenous splice acceptor site 
of the second or third exon |of the thrombopoietin gene 



1.5 
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16. A method for producing thrombopoietin comprising 
the steps of maintaining the! homologously recombinant cell 
of Claim 14 or 15 under conditions appropriate for the 
production of thrombopoietin. 

17. a method for prodickng thrombopoietin wherein the 
expression of the thrombopo^W S^ne is altered, 
comprising the steps of: 

(a) transfecting a cell 
gene with the DNA construct of' 

(b) maintaining the tran 
appropriate for homologous recombination; and 

(c) maintaining the homolbgously recombinant cell 
produced in step (b) under conditions appropriate for the 
production of thrombopoietin 



com 



on< 



if ec 



aining the thrombopoietin 
of Claims 1-9; and 
ed cell under conditions 



18 



A thrombopoietin produced by the method of Claim 



17 
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19. A pharmaceutical Composition comprising the 
thrombopoietin of Claim 18 

20. A method of proving thrombopoietin to a mammal 
in need thereof comprising aUninistering homologously 
recombinant cells of Claim AVor 15 in sufficient number to 
produce a therapeutically effective amount of 
thrombopoietin in the mammal. 

21. A DNA construct capable of altering the 
expression of a gene encoding DNase I when inserted by 
homologous recombination into chromosomal DNA of a cell, 
said construct comprising: 

(a) a targeting sequence comprising DNA which 
hybridizes to genomic DNA within or upstream of the DNase I 



gene ; 

15 (b) a regulatory sequence; 

(c) an exon;\ and 

(d) an unpaired splice-donor site. 

V 
\ 

22. The DNA construct of claim 21 wherein the 
regulatory sequence fcomprises a promoter. 



23. The DNA construct of Claim 22 further comprising 
a selectable marker g4ne . 

24. The DNA construct of Claim 22 further comprising 
an amplifiable markeaj ifene • 

25 The DNA conUiucl of Claim 21 further comprising 
a second targeting seoU^ce comprising DNA which hybridizes 
to genomic DNA within ori upstream of the DNase I gene. 



10 



15 



20 
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26. The DNA constru 
targeting sequence is sel 
SEQ ID NO: 17, SEQ ID NO: 
sequence which hybridizes 
group consisting of SEQ IE 
fragments thereof. 



t of Claim 21 wherein the 

ted from the group consisting of 
18 or fragments thereof or a 
to a sequence selected from the 
NO: 17, SEQ ID NO: 18 or 



27. The DNA construe 
targeting sequence is a f 
least about 2 0 base pairs 



of Claim 2 6 wherein the 
r^gment of SEQ ID NO: 17 and is at 



28. The DNA construct 
targeting sequence is a f 
least about 2 0 base pairs. 



of Claim 2 6 wherein the 

of SEQ ID NO: 18 and is at 



ragment 



29. The DNA construq 
targeting sequence is at |fe 
sequence between about nu 
(SEQ ID NO: 18) . 



f Claim 28 wherein the 
t about 20 base pairs and is a 
iottides -328 to -2 of Figure 11 



30. An isolated DNA mo 
base pairs selected from the 
17, a fragment thereof, and 
SEQ ID NO: 17 . 



lecule of at least about 20 
group consisting of SEQ ID NO 
a sequence which hybridizes to 



31. An isolated DNA moiecule of at least about 20 
base pairs which is selected from the group consisting of a 
sequence between about nucleotides -32 8 to -2 of Figure 11 
(SEQ ID NO: 18) and a sequence which hybridizes to a 
sequence between about nucleotides -328 to -2 of Figure 11 
(SEQ ID NO: 18) . 



32. A method of producing a homologously recombinant 
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cell wherein the expression of the DNase I gene is altered, 
comprising the steps ol 

(a) transfecting \a cell containing the DNase I gene 
with the DNA construct bf one of Claims 21-29; and 

(b) maintaining the transfected cell under conditions 
appropriate for homologous recombination. 

33. A homologously \recombinant cell produced by the 
method of Claim 32. 



10 
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34. A homologously Recombinant cell which expresses 
DNase I comprising an exogenous regulatory region, an 
exogenous exon, and an e 
operatively linked to an 
the DNase I gene 



nous unpaired splice-donor site 
genous splice acceptor site of 



35. The homologously Recombinant cell of Claim 34 
wherein the exogenous regulatory region, the exogenous 
exon, and the exogenous unpaired splice-donor site are 
operatively linked to the endogenous splice acceptor site 
of the second exon of the DNalse I gene. 



20 



25 



36. A method for producing DNase I comprising the 
steps of maintaining the homologously recombinant cell of 
Claim 34 or 35 under conditions\ appropriate for the 
production of DNase I. 

37. A method for producing DNase I wherein the 
expression of the DNase I gene \h altered, comprising the 

steps of : \ 

(a) transfecting a cell containing the DNase I gene 

with the DNA construct of one of 



Claims 21-2 9; and 



(b) maintaining the transacted cell under conditions 

- 74 - 



10 



15 



20 



appropriate for homologous recombination; and 

(c) maintaining the homologously recombinant cell 
produced in step (b) undj-r conditions appropriate for the 
production of DNase I. 

38. A DNase I produced by the method of Claim 37 



39. A pharmaceutic 
I of Claim 38 . 



al composition comprising the DNase 



40. A method of providing DNase I to a mammal in need 
thereof comprising administering homologously recombinant 
cells of Claim 34 or 35 in sufficient number to produce a 
therapeutically effective^ amount of DNase I in the mammal. 

41. A DNA construct! capable of altering the 
expression of a gene encoding S- interferon when inserted by 



mg 



sec 



DNA 



homologous recombinatio 
said construct compris, 

(a) ' a targetin 
hybridizes to genomi 
6- interferon gene; 

(b) a regulatory sequence; 

(c) an exon; 

(d) a splice-donor sjte; 

(e) an intron; and 

(f) a splice-acceptori site 



to chromosomal DNA of a cell, 



ence comprising DNA which 
.within or upstream of the 



25 



42. The DNA construct \of claim 41 wherein the 
regulatory sequence comprised a promoter. 

43. The DNA construct \f Claim 42 further comprising 
a selectable marker gene. 
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44. The DNA construct of Claim 42 further comprising 
an amplifiable market gene. 

45. The DNA construct of Claim 41 further comprising 
a second targeting sequence comprising DNA which hybridizes 
to genomic DNA within! or upstream of the S- interferon gene. 



truct of Claim 41 wherein the 
selected from the group consisting of 



46. The DNA cons 
targeting sequence is 
SEQ ID NO: 23, SEQ ID Wo : 24 or fragments thereof or a 



sequence which hybridi 
group consisting of SE 
fragments thereof. 



zes to a sequence selected from the 
2 ID NO: 23, SEQ ID NO: 24 or 



47 . The DNA ct 



nslruct 



of Claim 46 wherein the 



targeting sequence/ i 
least about 20 base^ pad 



fragment of SEQ ID NO: 2 3 and is at 
4s. 



48. The DNA construct of Claim 46 wherein the 
targeting sequence is a fragment of SEQ ID NO: 24 and is at 
least about 20 base paits . 



20 
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49. An isolated DNA molecule of at least about 20 
base pairs selected frori the group consisting of SEQ ID NO 
23, a fragment thereof, (and a sequence which hybridizes to 
SEQ ID NO: 23 . 

50. A method of producing a homologously recombinant 
cell wherein the expression of the 6- interferon gene is 
altered, comprising the steps of: 

(a) transfecting a dell containing the S-interferon 
gene with the DNA construct of one of Claims 41-48; and 

(b) maintaining the transfected cell under conditions 



76 
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appropriate for homctlogous recombination. 

51. A homologously recombinant cell produced by the 
method of Claim 50. 



52 . A homologously recombinant cell which expresses 
£- interferon comprising an exogenous regulatory region, an 
exogenous exon, an exogenous splice-donor site, and 
exogenous intron, and kn exogenous splice acceptor site 
operatively linked to Ihe ^-interferon gene. 



10 



53. A method for ^producing ^-interferon comprising 
the steps of maintaining the homologously recombinant cell 
of Claim 52 under conditions appropriate for the production 
of ft- interferon. 



54. A method for producing IS- interferon wherein the 
expression of the S-int^feron gene is altered, comprising 

15 the steps of: 

(a) transfecting/ f^&pH containing the S- interferon 
gene with the DNA cons-truciti of one of Claims 41-48; and 

(b) maintaining the WVansfected cell under conditions 
appropriate for homologous! recombination; and 

20 (c) maintaining the homologously recombinant cell 

produced in step (b) under Iconditions appropriate for the 
production of S- interferon . 



55. A S- interferon produced by the method of Claim 



54 
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56. A pharmaceutical composition comprising the 
S-interferon of Claim 55. 
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57. A method of providing* S- interferon to a mammal m 
need thereof comprising adminisWing homologously 
recombinant cells of Claim 52 i( 
produce a therapeutically effect: 
in the mammal . 



ufficient number to 
ipe amount of £- interferon 
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